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THE  PIIilNYLIMINOMALONATES  AND  THE 
MEGHMISM  OF  THEIR  REACTIONS  . 


INTRODUCTION. 

Methyl  pheny liminomalonate  was  first  prepared  in  this  laboratory  by 

1 

Spenoer    by  the  action  of  phosphorus  pentoxide  on  methyl  anil inot art ronate : 

CeJIsNH.  .COOCH3 
3  +  P2O5  =  SCeHeN  =  C  =  (C00CH3)2  +  3H3PO4 

HO  ^  ^COOCHs 

The  close  relationship  between  this  heavy  yellow  oil  and  pheny  lis  ooyanate  will 

2 

be  readily  noted.    Their  preparation  and  properties  are  very  similar  .  When 

treated  with  acids,  water,  amines,  alcohols,  and  many  other  substances  having 

3 

a  readily  dissociable  hydrogen  atom  methyl  phenyl iminomalonate    and  pheny liso- 
oyanate    give  analogous  products.    In  other  ways  also  do  methyl  pheny limino- 
malonate and  the  isooyanates  clearly  show  their  close  relationship.    The  pre- 
sence of  the  N  =  C  double  bonding  here  accounts  for  the  extreme  reactivity,  and 

6 

is  also  an  explanation  of  the  deep  color  . 

The  great  reactivity  of  the  isocyanates  toward  certain  classes  of  oom- 

e 

pounds  has  been  long  known,  and  has  been  used  by  Michael    in  the  determination 
of  structure. 

7 

Hantzsch    in  his  series  of  experiments  on  cyanic  acid  speaks  of  the  great 
activity  due  to  the  double  and  triple  bonding  between  the  carbon  and  nitrogen 


1.  J.  Am.  Chem.  Soc,  _31,  1057. 
3.  Ibid;    Kichter,  Vol.  II,  89. 

3.  Spencer,  A.  M.  Tresis,  U.  of  I.,  1909;  Bornmann,  3.  S.  Thesis,  U.  of  I.,  1910 

4.  Hentsohel,  Ber.,  1^,  1178;  Conrad  and  Reinbach,  3er.,  35,  513. 

5.  Curtiss,  J.  .Am.  Chem.  Soc,  33,  795. 
fi.  Ber.,  38,  32. 

7.  Ibid,  39_,  13  9. 
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atoms. 

1 

Moore    obtained  the  N  =  C  reaot ive  double  union  by  the  action  of  dry  am- 
monia on  diphenyldibroiranethane : 

H  Hv 

fCsHs  )2  =  C  =  Bra  +  BWds  =      ^  =  C  =  (CeHg  )2  +  NII^Br 

3r^ 

This  is  unstable  and  is  readily  decomposed  by  water  yielding: 

HvH  /CeHe 

=  C(CeHB)2  +  H3O  =  0  =  q/  +  NH4Br 

Br/  ^Cellg 

2 

This  action  is  analogous  to  that  of  methyl  phenyl iminomalonate  . 

We  have  studied  methyl  phenyl iminomalonate  condensations  with  the  three 
toluidines,  benzylamine ,  hydrocyanic  and  hydrochloric  acids.    With  the  ortho 
and  para  toluidines  white  crystalline  addition  products  were  formed,  but  Tzith 
the  meta  a  glycerol  like  oil  was  produced.    V/ith  hydrocyanic  acid  a  dark  red 
oil  was  formed  v/hich  we  were  unable  to  purify  on  account  of  its  instability. 

o 

The  hydrochloric  acid  addition  product  is  a  white  crystalline  compound  at  -15  , 
but  rapidly  decomposes  with  evolution  of  hydrochloric  acid  gas  when  exposed  to 
the  air  at  room  temperature,    Benzylamine  gives  a  stable,  white,  crystalline 
product . 

The  actions  of  phosphorusoxychloride ,  phosphorustrichlor ide  and  phosphorus 
pentachloride  on  methyl  anilinotartronate  were  studied.    All  gave  crystalline 
products  which  were  more  or  less  unstable. 

We  also  attempted  to  prepare  ethyl  anilinotartronate,  but  as  yet  we  have 
been  unable  to  isolate  it  in  a  pure  form.    iCthyl  dianilinomalonate  appears  to 
be  the  stable  end  product  of  the  reaction,  and  is  formed  in  all  the  experiments 
tried.    In  this  connection  it  may  be  mentioned  that  several  oases  have  been 
noticed  in  this  laboratory  where  the  ethyl  and  methyl  esters  of  the  sar^e  com- 


1.  Her.  43,  563. 

3.  Spencer,  A.  M.  Thesis,  U.  of  I.,  1909, 
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pound  tjehave  in  an  entirely  different  manner.    For  exanple,  hydroohloric  aoid 

1 

adds  directly  to  methyl  oxomalonate  giving: 


HQv 

0  =  C  =  (C00CH3)2  +  HCl  =  =  (C00CH3)3 

2 

but  with  the  ethyl  oxomalonate  it  forms  a  mixture  of  three  complex  hydro- 
chlorides.   Hydrobromic  acid  also  acts  in  a  similar  manner. 


1.  Curtiss  Hnd  Spencer,  J.  Am.  Chem .  Soc . ,  31.,  1055. 

2.  Curtiss  and  Strachan,  Ibid.,  33,  396, 
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EXPERIMENTAL 

PREPARATION  OF  ETHYL  DIHYDROXYMALONATE .    The  ethyl  dihydroxymalonate  was 

prepai'ed  from  ethyl  malonate  after  the  method  of  Curtiss,  but  a  95  per  cent. 

yield  (of  the  ethyl  malonate  used)  has  been  obtained  by  the  following  slight 

modification.    It  was  distilled  under  a  pressure  of  90  to  100  mm.  and  cut  in 

o  0 

two  fractions.    The. first,  containing  the  impurities,  from  50    to  70  ,  and  the 

o  o 

second,  consisting  of  the  nearly  pure  keto  oil,  from  70    to  175  .    The  tempera- 

0  o 

ture  from  70    to  145    rose  very  rapidly.    To  this  second  fraction  75  per  cent, 
of  the  theoretical  amount  of  water  was  added  to  complete  the  reaction 
0=0=  (C00C2H6)2  +  H2O  =  (rIO  )2C(C00C2H5  )2 

o 

and  the  reacting  mixture  allowed  to  stand  three  hours  at  0    exposed  to  the  air, 

with  frequent  stirring.    It  was  then  filtered  with  suction,  washed  with  cold 

oarbonbi sulphide  and  dried, 

THE  ACTION  OP  ORTHO-TOLJIDINE  ON  IffiTKYL  PHENYL IM INOMALONATE .     2.4  grams 

(1  mol.)  of  ortho-toluidine  was  slowly  added  to  5  grams  (1  mol.)  of  methyl 

phenyliminomalonate  dissolved  in  5  co.  of  drv  ether.    A  rise  in  temperature  of 
0 

16    was  noticed.    The  deep  reddish  yellow  oil  had  changed  to  a  straw  colored 

crystalline  mass  after  standing,  tightly  stoppered,  for  twenty-four  hours.  It 

o 

was  chilled  to  -15  ,  filtered  with  suction,  washed  with  cold  ether  and  recrys- 
tallized  twice  from  the  same  solvent.    The  product  consisted  of  pure  white, 
fine  needles.    The  yield  was  5,5    grams.    The  reaction  appears  to  go  quantita- 
t  ive  ly . 

The  substance  does  not  have  a  sharp  melting  point  even  after  repeated  re- 

orystall izat ion .    It  appears  to  decompose  below  its  melting  point,  into  the 

amine  and  an  im inomalonate ,  (RN  :  C  :  (C00CH3)2),  the  aniline  or  toluidine, 

thus  set  free,  acting  as  a  solvent  for  the  rest  of  the  molecule.    When  recrys- 

o 

tallized  from  ether  it  turns  yellow  at  136  ,  melts  to  the  side  of  the  tube  at 
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o  o 
142  ,  and  becomes  a  clear  yellow  liquid  at  145  .    When  reorystallized  from 

o 

methyl  alcohol  it  turns  yellow  at  123  ,  softens  to  the  side  of  the  tube  at  124- 

o  '  ° 

125  ,  and  ir.elts  completely  with  apparent  decomposition  at  127  .    The  product 

analysed  was  purified  from  ether. 

MALYSIS: 

CeHeira-^  /COOCH3 

Calculated  for  C,  65.85;  H,  6.10;  N,  8.53. 

CeH4'CH3-NH/  ^COOCHs 

Found:-  65,76;        6.21;  8.25. 

65.67;        6.22;  8.38. 
PROPERTIES.    'Hie  substance  is  tasteless  and  odorless.    It  is  easily  soluble  in 
benzol,  acetone  and  chloroform;  fairly  soluble  in  carbon  bisulphide,  ethyl 
acetate,  carbon  tetrachloride  and  ether;  slightly  soluble  in  methyl  alcohol, 
ethyl  alcohol  and  hot  ligroin  and  insoluble  in  water  and  cold  ligroin.  It 
dissolves  with  a  yellow  color  in  ethyl  alcohol,  chloroform  and  oarbontetra- 
chloride.    This  color  deepens  upon  heating,  but  disappears  when  a  few  drops  of 
either  an  acid  or  an  alkali  are  added.    This  suggests  a  dissociation  into  an 
amine  and  the  HIT  :  C  :  (0000113)3  group -with  the  formation  of  color,  and  a  sub- 
sequent hydrolysis  by  the  acid  or  alkali  to  the  saturated  colorless  dianilino 
and  dihydroxy  derivatives.    Even  when  boiled  with  an  excess  of  potassium  hydrox 
ide  solution  (1  to  1 )  no  smell  of  aniline  or  toluidine  is  noticeable. 

THE  ACTION  OF  META-TOLUIDINE  ON  METHYL  PHENYLIMINOMALONATE .    1.57  grams 

(1  mol.)  of  meta-toluidine  was  slowly  added  to  3,25  grams  (1  mol  . )    of  methyl 

o 

phensrliminomalonate  at  20  ,    No  action  was  noticed  at  first,  but  after  ten  min- 

0 

utes  the  temperature  had  slowly  risen  to  51  .    The  mixture  had  changed  from  a 
dark  reddish  yellow  to  a  light  straw-colored,  honey  like  liquid.    After  stand- 
ing one  hour  it  was  dissolved  in  30  oc.  of  dry  ether,  washed  with  15  00,  of 
sulphuric  acid  (1  to  10)  and  subsequently  twice  with  water,  to  remove  any  excess 
of  base,  and  dried  for  twenty-four  hours  over  stick  potash.    All  attempts  to 
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obtain  this  product  in  a  crystalline  form  at  ordinary  temperatures  were  fruit- 
less.   VAien  the  etherial  solution  was  allowed  to  remain  for  a  half  hour  in  a 

o 

freezing  mixture  at  -10    a  white  crystalline  mass  separated  out.    It  quickly 

0 

melted  or  dissolved  when  the  temperature  was  allowed  to  rise  above  0  .  After 
thorough  drying,  this  etherial  solution  was  filtered  and  the  ether  evaporated 
in  vacuo,  leaving  the  colorless,  glycerol  like  oil, 
ANALYSIS: 

CeHe-NH^,^^  COOCH3 
Calculated  for  *"  ^»  65.85;  H,  6.10;  N,  8.53. 

CeH4*CH3'N}K  ^COOCHs 

Found:-  65.96;        6.43;  8.59. 

PR0PERTI3S.    This  product  is  very  soluble  in  acetone,  ether,  carbon  bisulphide 

and  ethyl  acetate;  fairly  soluble  in  methyl  alcohol,  ethyl  alcohol,  benzene, 

chloroform  and  carbon  tetrachloride;  slightly  soluble  in  ligroin  and  insoluble 

in  water.    The  oil,  after  standing  for  three  weeks  in  a  desiccator  over  stick 

potash,  slowly  changed  to  a  thick,  straw  colored  gum.    (polmerizat ion? ) 

THE  ACTION  OP  PARA-TOLIIIDINE  ON  METHYL  PHENYL IMINOMAL ONATE .    3.21  grams 

(1  mol.)  of  finely  pulverized  para-toluidine  was  slowly  mixed  with  6,63  grams 

0 

(1  mol.)  of  methyl  phenyl iminomalonate  at  20  ,  the  former  being  readily  soluble 

in  the  golden  yellow  oil.    As  the  last  few  crystals  were  dissolved  the  mixture 

0 

began  to  heat,  the  temperature  rapidly  rising  to  46  ,    The  deep  reddish  yellow^ 

gumr.iy  product  faded  to  a  very  light  straw  color.    After  it  had  stood  for  one 

hour  tightly  stoppered  it  was  dissolved  in  15  co.  of  absolute  alcohol.  After 

stirring  for  half  an  hour  the  product  had  crystallized  to  a  pure  white,  fine 

mass.    It  was  chilled,  filtered  with  suction,  washed  with  cold  alcohol  and  dried 

0  o 

over  calcium  chloride.    It  weighed  8  grams  and  melted  at  88    to  90  .    This  is 

somewhat  similar  to  the  ortho  product  in  that  its  melting  point  is  not  sharp. 

After  repeated  recrystallizat ion  from  methyl  alcohol  it  contracted  slightly  at 

00  o 
90  ,  partly  melts  at  93  ,  and  melts  completely  at  96  .    In  recrystallizing,  the 


i 


alcohol  must  be  allowed  to  oool  very  slowly,  otherwise  the  product  will  oone 
down  as  a  gum. 
ANALYSIS  : 

CeHsNH  .COOCH3 
Calculated  for  °'  65.85;  II,  6.10;  N,  8.53. 

CelU-CHs-M^  COOCH3 

Found:-  65.93;        6.23;  8.51. 

65.70;        6.26;  8.53. 

PROPERTIES.    This  substance  is  very  soluble  in  ether,  benzol,  acetone,  carbon 

bisulphide  and  acetic  ether;  fairly  soluble  in  ethyl  alcohol  and  methyl  alcohol 

slightly  soluble  in  ligroin,  and  insoluble  in  water.    Under  the  microscope  the 

crystals  appear  as  fine  granular  cubes. 

ACTION  OF  BENZYLAlJlINE  ON  METilYL  PHSKYLIMINOMALONATE .    1,96  grams  (1  mol.) 

of  benzylamine  dissolved  in  5  oc .  of  ether  was  added  to  4  grams  (1  mol.)  of 

methyl  phenyl iminomalonate  in  4  co.  of  dry  ether.    At  the  beginning  of  the  re- 

0 

action  the  mixture  was  cooled  to  0    but  at  the  end  the  temperature  had  risen  to 
o 

15  ,  the  color  slowly  fading  to  a  light  yellow.    After  stemding  fifteen  minutes 

with  occasional  stirring  the  mixture  suddenly  crystallized  to  a  solid  white 

mass.    It  was  filtered  with  suction,  washed  with  oold  dry  ether  and  reorystalliz 

ed  from,  hot  alcohol.    The  yield  of  pure  crystals  was  80  per  cent,  of  the  methyl 

phenyl  iminomalonate  used  -  apparently  quantitative.    The  product  turns  slightly 

0  o 
yellow  at  112    and  melts  at  114    giving  a  thick  yellow  oil. 

ANALYSIS  : 

Calculated  for  ^^^v  *'  ^»  65.85  ;  H,  6.10;  N,  8.53. 

CeHBCHa'NH^  ^COOCHs 

Pound:-  65.80;  H,  6.50;  N,  8.56. 

-  PROPERTIES.    This  product  is  in  the  form  of  fine,  white,  shining  needles.    It  is 
fairly  soluble  in  chloroform,  carbon  disulphide,  hot  ethyl  alcohol  and  hot  car- 
bon tetrachloride;  slightly  soluble  in  carbon  tetrachloride,  ethyl  alcohol, 


i 
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benzene,  ethyl  acetate  and  hot  ligroin;  very  slightly  soluble  in  aoetone  and 
ether  and  insoluble  in  water,  methyl  aloohol  and  cold  ligroin.    With  sulphuric 
acid  it  dissolves  as  a  golden  yellow  solution.    With  nitric  acid  it  readily 
dissolves  as  a  solution  which  is  at  first  colorless,  but  after  standing  three 
minutes  changes  to  an  olive-green  and  after  ten  minutes  assumes  a  distinct 
indigo  blue  color, 

THK  ACTION  OF  HYDROCYANIC  ACID  ON  METHYL  PHENYL IMINOMALOWATS .    An  excess 

of  anhydrous  prussio  acid  (made  by  treating  potassium  cyanide  with  sulphuric 

acid  (1  to  3),  and  passing  the  vapors  over  calcium  chloride  and  phosphorus  - 

pentoxide  before  condensation)  was  distilled  into  a  flask  containing  1,3550 

grams  of  methyl  phenyl iminomalonate .    They  were  thoroughly  mixed  by  shaking, 

care  being  taken  to  exclude  moisture.    There  was  a  slight  rise  in  temperature 

and  the  color  which  was  at  first  yellow  faded  to  a  light  straw.    After  standing 
o  0 

for  ten  days  at  20    to  25    the  excess  of  hydrocyanic  acid  was  boiled  off  in  a 

vaouuiu  desiccator .    The  reacting  mixture  had  gradually  changed  to  a  dark  red, 

thick  oil  which  rapidly  decomposed  in  the  moist  air  giving  off  hydrocyanic  acid. 

The  product  remaining  after  removing  the  excess  of  acid  weighed  2.8715  grams, 

showing  an  increase  of  1,5165  grams.    As  the  theoretical  increase  for  one  mol, 

of  this  acid  would  here  be  1,5155  the  product  formed  doubtless  was 

CeHsN  -  9  =  (  COOCH3  )2  . 
H      C  =  N 

This  product  should  be  washed  with  ether  several  times  evaporating  same  in 

vacuo  to  remove  excess  of  hydrocyanic  acid,  ajid  analyzed. 

THE  ACTION  OF  HYDRCHLORIC  ACID  ON  METHYL  PHENYL IMINOltALONATE ,  Hydrochloric 

acid  gas,  dried  by  passing  it  through  sulphuric  acid,  was  run  at  the  rate  of 

5  bubbles  per  second  into  a  25  oc,  flask  containing  ,83  grams  of  methyl  phenyl- 

0 

iminomalonate  dissolved  in  5  oc,  of  dry  ether  and  kept  at  -15  ,  A  fine  precipi- 
tate of  white  needle-like  crystals  immediately  separated  out.    The  solvent  grad- 
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uallv  took  on  ayellowisli  tinge.    After  thirty  minutes  the  reaction  was  oom- 
plete.    A  white,  dry,  crystalline  product  was  obtained  by  evaporating  off  the 
excess  of  hydrochloric  acid  and  ether  in  vacuo. 

Weight  of  flask  +  cryst .  product  after  addition  of  HCl  =  23.0010  g. 

Weight  of  flask  +  methyl  pheny  liminomalonate  before       =  ZZ  «S670  g. 

HCl  added  =      .1340  g. 

Theory  for  1  mol.  of  HCl  =      .1370  g. 

The  addition  product  was  doubtless 

CeHsN  -  9  =  (COOCH3  )2 
H  CI 

It  was  too  unstable  to  analyse.    A  small  amount  of  the  compound  placed  on  a 

porous  plate  and  quickly  washed  white  with  cold  ether  showed  a  melting  point  of 
0  o 

142    to  146  ,    It  is  very  unstable,  decomposing  in  the  air  with  evolution  of 
clouds  of  hydrochloric  acid  gas.    A  small  amount  of  the  substance  was  allowed 
to  remain  exposed  to  the  air  for  several  days.    It  changed  in  part  to  a  thick, 
sticky,  yellowish  gum  which  enclosed  the  remaining  crystals,  the  entire  mass 
being  filled  with  bubbles  of  gas  (HCl  ).    When  treated  with  ether  hydrochloric 
acid  is  given  off  ajid  the  crystals  appear  for  a  short  time  pure  white,  but  soon 
take  up  moisture  again  to  form  the  gum.    When  treated  with  water  the  gum  at  once 
changes  to  a  crystalline  mass  resembling  silver  chloride.    (Double  bond  satu- 
rated?).   These  crystals  were  but  slightly  soluble  in  ether  and  benzol.  They 

0 

were  filtered,  washed  with  these  solvents  and  dried.    At  120    it  turxied  yellow, 

0  o 
ran  together  at  170  ,  and  melted  at  182  .    This  product  was  fairly  soluble  in 

chloroform,  slightly  soluble  in  carbon  tetrachloride  and  insoluble  in  benzol, 

ether,  water  and  oarbon  bisulphide.    As  it  formed  a  yellow  solution  with  all  tie 

solvents  in  which  it  was  at  all  soluble,  its  purification  was  not  attempted. 

CHLORINE  ON  METHYL  ANILINOTARTRONATE .     .5  gram  of  methyl  anil inotart ronate 

o 

was  dissolved  in  30  cc .  of  dry  carbon  tetrachloride,  cooled  down  to  0  ,  and  dry 


-10- 

ohlorine  gas  slowly  introduced.    A  cloud  of  fine  cream  colored  crystals  at  once 

formed  which  slowly  turned  yellow.    The  chlorine  was  run  in  for  five  minutes. 

It  was  then  filtered  with  suction,  washed  twice  with  cold  carbon  tetrachloride 

and  dried.    The  yield  was  .5  gram  of  light  straw  colored  crystals.    The  melting 

o  o 
point  was  not  sharp.    It  decomposed  at  160    and  charred  at  170  .    A  few  of  the 

crystals  dissolved  in  water  gave  a  good  test  for  chlorine  with  AgNOs  (salt?). 
It  was  easily  soluble  in  water,  methyl  and  ethyl  alcohol,  but  only  slightly 
soluble  in  the  other  common  organic  solvents. 

•  PHOSPHORUS  OXYCHLORIDE  ON  METHYL  AWILINOTARTRONATE .     .25  gram  (1  mol.)  of 
POCI3  was  slowly  added  from  a  dropping  funnel  to  1.19  grams  (3  mols.)  of  finely 
pulverized  methyl  anilinotartronate.    The  resulting  compound  was  a  thick,  yellom 
oily  mass.    A  slight  rise  in  temperature  was  noted.    It  was  heated  to  boiling 
in  a  metal  bath  with  no  apparent  change.    Upon  cooling,  a  gray  gum  collected  on 
the  bottom  of  the  flask  which  upon  scratching  ciT-stallized  into  distinct  prisma- 
tic crystals.    It  was  impossible  tc  get  a  melting  roint  as  the  product  formed  a 

gum  when  exposed  to  the  moisture  of  the  air.    The  yellow  supernatant,  oily  liq- 

0  o 
uid  v;as  decanted.     It  boiled  at  110  ,    When  heated  to  125    it  gave  off  HCl  gas,. 

turned  to  a  reddish  color  and  when  allowed  to  cool  changes  to  a  red  semi-orys- 

talline  mass.    This  is  insoluble  in  ether  and  the  common  organic  solvents,  but 

water  converts  it  into  a  white  sticky  gum  and  upon  adding  an  excess  of  water  a 

granular,  white  crystalline  product  is  formed  which  is  soluble  in  the  organic 

solvents.    This  was  not  studied  further. 

-  PHOSPHORUS  TRICHLORIDE  ON  METHYL  ANILINOTARTRONATE.     One  gram  (1  mol.)  of 

o 

methyl  anilinotartronate  was  dissolved  in  25  oc .  of  dry  ether,  cooled  to  -15  , 
and  ,57  gram  (1  mol.)  of  PCI3  slowly  added  from  a  dropping  funnel.    Upon  the 
addition  of  the  first  drop  the  solution  became  straw  colored  and  opaque  and  when 
all  had  been  added  a  heavy,  crystalline,  cream  colored  precipitate  had  settled 
out.     It  was  quickly  filtered  in  an  apparatus  excluding  moisture  and  washed  sev- 
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eral  times  with  cold,  dry  ether.    The  melting  point  of  this  crude  rroduct  was 

0 

184  Cnot  sharp).    The  yield  was  one  gram.    It  was  reorystallized  from  ether 

o 

when  it  melted  at  185  ,  and  was  a  white , granular ,  crystalline  solid.    It  is 
easily  soluble  in  water  and  methyl  and  ethyl  alcohols,  giving  a  yellow  solution 
■but  is  difficultly  soluble  in  ether,  carbon  tetrachloride,  chloroform  and  the 
other  common  organic  solvents.    iiVhen  dissolved  in  water  and  tested  with  AgNOs 
it  shows  the  presence  of  chlorine  (hydrochloride  salt?).    It  is  comparatively 
stable.    After  remaining  exposed  to  the  air  for  twenty-four  hours  but  a  slight 
yellow  color  was  noticed.    The  light  yellow  etherial  mother  liquor  was  evaporat- 
ed to  dryness  in  vacuo.    A  small  amount  of  a  glycerol  like  oil  remained  which 
after  standing  in  the  air  for  twelve  hours  changed  to  a  white  crystalline  mass, 
(H3PO4  crystals?). 

PHOSPHORUS  PENTA- CHLORIDE  ON  METHYL  ANILIWOTARTRONATE .    17.3  grams  (1  mol.) 

of  methyl  anilino  tartronate  was  dissolved  in  300  cc .  of  dry  ether  and  cooled 
0 

to  -12    C.    15.  grams  (1  mol.)  of  finely  pulverized  PCle  was  then  added,  a  very 
little  at  a  time  and  with  constant  shaking,    A  cream  colored  crystalline  precip- 
itate at  once  formed.    When  all  the  PCls  had  been  added  a  heavy,  curdy,  nearly 

white  mass  of  fine  crystals  had  settled  out,  leaving  the  liquid  above  a  clear 

o 

straw  color.    The  reacting  mass  was  allowed  to  stand  twenty  minutes  at  -15  C. 

when  it  was  filtered  with  suction  and  washed  three  times  with  10  00.  of  cold 

0 

ether.    The  melting  point  of  this  crude  product  was  185  .    It  was  dissolved  in 
twice  its  weight  of  absolute  alcohol  and  reprecipitated  with  ether.    This  alco- 
holic solution,  if  allowed  to  stand,  soon  assumes  a  claret  color.    The  product 

was  filtered  and  washed  with  a  mixture  of  alcohol  and  ether  (4  :  6),  cooled  to 
0 

-15  . 

It  was  again  reorystallized  in  the  same  manner  when  it  melted  constantly 
0 . 

at  188  ,  The  product  consists  of  pure,  white,  fine  needles,  which  are  odorless 
but  possess  a  sharp  bitter  taste.    It  is  soluble  in  water,  methyl  and  ethyl  al- 
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oohols;  slightly  solul)le  in  CS2  and  chloroform,  and  insoluble  in  carbon  tetra- 
ohloride  and  ether.    A  little  dissolved  in  alcohol  and  treated  with  sodium 
ethylate  gives  a  white  crystalline  precipitate. 
ANALYSIS  : 

Calculated  for  CeHs  =  N  -  9  =  (0000113)2;  0,51 .26;  H, 4.66 ;  N,5.43;  01,13.77 

H  01 

Found:  51.89;      5.74;      5.70;  14.28 

51.41;      5.01;  5.81; 

As  but  one  chlorine  determination  was  obtained  the  product  was  a^ain  made,  but 

in  place  of  ether  as  a  solvent  chloroform  was  used,  since  both  POI5  and  HCl  are 
1 

known  to  react    slightly  with  ether.    The  product  obtained  here  was  not  the  same 

as  the  above.     In  recrystallizing  it  was  dissolved  in  alcohol  as  before,  but 

allowed  to  stand  over  night  before  being  repreoipitated  with  ether.    The  result-' 

ing  product  is  more  silky  in  appearajice.    The  needles  are  much  longer  and, 

instead  of  white,  it  is  slightly  pinkish  in  color.    The  final  melting  point  was 
0 

192.5  .    The  yield  was  quantitative.    The  solubilities  are  about  the  game  as 

those  of  the  first  product. 

ANALYSIS: 

Calculated  for  Ce^IeN  -  0  -  (C00CH3)2;  0,51.36;  H,4.66;  N,5.43;  01,13.77 

H  01 
1\  01 

Calculated  for  OeHe/-  0  =  (000CH3)2;  0,44.90;  H,4.43;  N,4.70;  01,24.20 

H  CI 

Fo^and:  55.56;      6.43;      8.57;  34.16 

55.59;       6.17;       9.10;  24.91. 
It  is  possible  that  the  alcohol  has  reacted  with  the  chlor-malonate  derivative 
which  we  expect  here  is  a  product  of  the  reaction,  and  has  produced  a  mixture 
of  compounds. 

THE  ACTION  OP  NITROUS  ACID  ON  METHYL  ANILINOTARTRONATE .     .239  gram  (1  mol.) 
of  methyl  anilinotartronate,  .069  gram  (1  mol.)  of  sodium  nitri';e  and  4  00 .  of 

1.  Lieberraann  and  Landshoff,  Ber.,  1^,  690. 
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0 

water  were  thoroughly  mixed  and  cooled  to  -5    C.     .049  gram  (1/2  mol.)  of  sul> 
phurio  aoid  was  added  at  the  rate  of  one  oc,  (N/4  solution)  per  minute.  There 
was  no  loss  of  gas.    A  dark  brown  flooculent  precipitate  at  once  settled  out. 
This  was  extracted  with  15  co.  of  ether,  washed  twice  with  3  oo  .  of  water  to 
remove  excess  of  acid  and  dried  over  stick  CaClg.    The  dark  red  etherial  solu- 
tion was  now  evaporated  in  vacuo  when  clumps  of  light  brown  radiating  needles 

crystallized  out  on  the  bottom  and  sides  of  the  dish.    Some  of  these  crystals, 

o 

thoroughly  washed  with  cold,  dry  ether  on  a  porous  plate,  melted  at  80    to  a 

dark  red  liquid,  which  either  boils  or  gives  off  gas  at  its  melting  point.  This 

product  is  probably  a  nitrosoamine  and  will  be  studied  further. 

THE  ACTION  OF  AIJILINE  ON  ETHYL OXOMAL ONATE .    This  experiment  was  tried  many 

times,  at  low  temperatures,  with  various  solvents,  and  with  different  degrees 

of  dilution  in  an  attempt  to  obtain  ethyl  anilinotartronate .    We  have  as  yet 

been  unable  to  isolate  it  in  a  pure  form  and  in  sufficient  quantity  for  an 

analysis.    This  intermediate  mono-anilino  addition  product  is  apparently  a  very 

reactive  and  unstable  substance,  readily  going  over  into  the  ethyl  dianilino- 
1 

malonate  ,  the  true  end  product  of  the  reaction: 

HO  . 

CeHeNHs  +  0  =  0=  (C00C2H6)2        CeHeHII         =  (C00C2H5)2 
HO  ^ 

-CeHsNH  -  C  =  (C00C2H5)2  +  CeH6NH2 (CeH6fJH)2  =  G  =  (C00C2H6)2 
When  one  eoI.  of  aniline  was  used,  at  great  dilution  and  at  low  temperatures,  a 
mixture  of  products  evidentally  resulted. 

1.7  grams  (1  mol.)  of  aniline  disf5olved  in  10  volumes  of  drj/  ether  was 

slowly  added,  witii  constant  shaking,  to  3.  grans  (1  mol.)  of  ethyl  oxomalonate 

o 

which  had  been  dissolved  in  4  volumes  of  dry  ether  and  cooled  to  -18  .  It  took 
forty  minutes  to  add  this  etherial  aniline  solution.    The  color  of  the  reacting 


1.  Spenoer,  A.  H.  Thesis,  IJ.  of  I,,  1909. 
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mixture  gradually  faded  froE  light  yellow  to  color  less  just  as  the  last  few 
drops  were  added.    It  was  allowed  to  assume  room  temperature,  placed  in  vacuo, 
and  the  ether  "boiled  off.    Upon  stirring,  the  resulting  glycerol  like  oil  crys- 
tallized to  a  light  yellow  mass.     It  was  thrown  on  a  suction  filter  and  washed 

o 

seven  times  with  small  amounts  of  benzene-ligroin  (4  :  6  )  at  -15  .    The  product 

was  now  a  pure  white  oyrstalline  powder.    Under  the  microscope  it  appeared  as 

fine  needles.     It  was  reory stall ized  and  washed  three  times  from  the  above  sol- 

o 

vent  mixture  warm.    The  final  melting  point  was  54  .    It  gave  a  good  test  for 
nitrogen.    There  was  too  little  left  for  an  analysis.    The  product  was  placed  in 
a  desiccator  over  sulphuric  acid  for  a  week  when  over  half  of  it  had  changed  to 
a  dark  greenisn  yellow  oil  (acts  similar  to  the  methyl  anilinotartronate  ) .  Four 
drops  of  this  oil  was  treated  with  a  drop  of  water.    Another  four  drops  was 
placed  on  a  watch  glass  and  allowed  to  remain  in  the  moist  air.    The  former 
changed  in  four  hours  and  the  latter  in  eight  to  yellowish,  solid,  crystalline 
masses  (double  bond  saturated  ?) 
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